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ABSTRACT  The  objective  of  this  study  was  to  analyze  trends  in  preservice  characteristics  among  Marine  Corps 
recruits  during  the  recent  operations  in  Iraq  and  Afghanistan.  Recruits  completed  a  confidential  survey  during  their  first 
week  of  training  at  the  Marine  Corps  Recruit  Depot  in  San  Diego,  California.  Demographics,  behaviors,  and  health 
information  were  analyzed  for  trends  from  2001  to  2010  using  the  Cochran- Armitage  trend  test  and  F  statistic.  Data  from 
131,961  male  recruits  with  a  mean  age  of  19.8  years  were  analyzed.  Overall,  entry  characteristics  remained  stable 
exhibiting  only  modest  changes  over  the  study  period.  Favorable  trends  included  recent  (2009-2010)  improvements 
in  body  mass  index  and  physical  activity  levels.  Unfavorable  trends  included  increases  in  smokeless  tobacco  and  caffeine 
use,  and  angry  outbursts.  Although  many  recruit  characteristics  remained  similar  over  the  past  decade,  both  favorable  and 
unfavorable  trends  in  sociobehavioral  characteristics  were  noted.  The  ongoing  assessment  of  preservice  characteristics 
is  important  for  detecting  emerging  trends  over  time.  Findings  may  guide  leadership’s  understanding  of  changes  to  help 
develop  early-service  trainings  promoting  a  healthier  force  and  potentially  reducing  future  adverse  outcomes. 


INTRODUCTION 

New  accessions  in  the  U.S.  Marine  Corps  undergo  an  arduous 
period  of  recruit  training  followed  by  a  variety  of  unique 
service-related  experiences,  which  may  include  combat 
deployments.  Nearly  12%  of  recruits  do  not  complete  recruit 
training  to  become  Marines,1  and  approximately  one -third 
experience  early  attrition  before  completing  their  4-year  active 
duty  commitment.2  The  successful  completion  of  training  and 
service  time  is  critical  to  the  Department  of  Defense  and  its 
mission,  and  unexpected  attrition  leads  to  reduction  in  force 
readiness  and  increased  costs.3'4  The  quality  of  new  Marine 
recruits  is  of  utmost  importance;  however,  some  have 
suggested  this  may  have  changed  over  time,5-8  especially 
in  the  setting  of  the  recent  conflicts  in  which  new  enlistees  can 
expect  to  experience  a  combat  deployment  within  1  to  2  years 
of  enlistment.9  Historically,  a  relaxing  of  recruiting  standards 
has  occurred  during  times  of  war  when  a  larger  number 
of  troops  were  needed.  During  the  recent  conflicts,  waivers 
excusing  prior  misconduct  and  health  issues,  and  lower  test 
scores  were  not  uncommon  as  the  military  sought  to  hit 
enrollment  targets.10 

Underlying  health  and  behavioral  characteristics  of  new 
recruits  is  important,  as  such  baseline  characteristics  may 
predict  future  health  and  military-related  outcomes  (e.g., 
development  of  postdeployment  post-traumatic  stress  dis- 
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order,  early  attrition,  and  suicide).  Prior  studies  have  found 
specific  preservice  factors,  such  as  adverse  childhood  experi¬ 
ences,  smoking,  lower  educational  attainment,  and  prior 
family  problems,  to  be  associated  with  increased  odds  of 
postdeployment  psychiatric  disorders  among  Marines.1 1-14 
Trends  of  pre-existing  health  outcomes  and  behaviors  among 
accessioning  Marine  recruits,  however,  have  not  been  exten¬ 
sively  studied.4'1'^  Identifying  baseline  trends  among  Marine 
Corps  recruits  may  help  leadership  modify  or  develop  the 
necessary  early-service  interventions  and  prevention  pro¬ 
grams  to  ensure  a  healthier  force  and  potentially  reduce 
future  adverse  health  and  military-related  outcomes. 

METHODS 

Study  Population 

Marine  Corps  recruit  training  takes  place  at  2  locations:  San 
Diego,  California  and  Parris  Island,  South  Carolina.  At  the 
male-only  Marine  Corps  Recruit  Depot  (MCRD)  in  San  Diego, 
a  voluntary  questionnaire  called  the  Recruit  Assessment  Pro¬ 
gram  (RAP)  survey  is  administered  to  every  consenting  recruit 
during  the  first  week  of  training.  Responses  are  confidential 
and  do  not  affect  recruit  training  status.  Data  collection  for 
the  RAP  began  in  July  2001,  just  before  the  start  of  opera¬ 
tions  in  Iraq  and  Afghanistan.  This  study  included  all  recruits 
who  completed  the  survey  from  July  2001  to  October  2010. 
Data  sources  also  included  Defense  Manpower  Data  Center 
personnel  files  for  military-related  records,  such  as  Armed 
Forces  Qualification  Test  (AFQT)  scores. 

Demographic  and  Military  Characteristics 

Baseline  demographic  characteristics  examined  included  age 
at  the  beginning  of  recruit  training,  race,  ethnicity,  education, 
and  marital  status.  The  score  of  the  AFQT,  a  multiple  choice 
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test  measuring  verbal  ability,  mathematical  knowledge,  and 
arithmetic  reasoning  used  to  determine  qualification  for 
enlistment  in  the  U.S.  Armed  Forces,  was  examined.  The 
AFQT  scores  are  reported  as  percentiles  and  standardized  to 
have  a  mean  of  50  and  a  standard  deviation  (SD)  of  10. 
Scores  on  the  AFQT  reflect  an  applicant’s  standing  relative 
to  the  national  population  of  men  and  women  aged  18  to 
23  years.  Currently  a  score  of  32  is  the  minimum  AFQT  score 
requirement  for  entry  into  the  Marine  Corps.  Reasons  for 
joining  the  military  were  also  examined,  with  response 
options  including  for  education  or  skills,  to  serve  my  country, 
for  travel  and  adventure,  to  earn  money,  to  leave  problems 
back  home,  having  family  in  the  military,  for  a  20-year  career 
in  the  military,  and  for  other  reasons. 

Weight  and  Physical  Activity 

On  the  basis  of  self-report  of  weight  and  height,  body  mass 
index  (BMI)  in  kg/m2  was  calculated.  Frequency  of  physical 
activity  before  service  entry  was  assessed  from  self-report. 
Initial  run  speed  was  recorded  during  a  timed  1.5-mile  run 
during  the  first  week  at  the  MCRD. 

Health  Behaviors 

Cigarette  smoking,  smokeless  tobacco  use,  alcohol  use,  and 
substances  used  to  enhance  physical  performance  were 
examined  among  Marine  recruits.  Those  who  reported 
smoking  more  than  100  cigarettes  (5  packs)  in  their  lifetime 
and  also  reported  smoking  “some  days”  or  “every  day”  in 
the  year  before  entering  the  military  were  classified  as  cur¬ 
rent  cigarette  smokers.  Smokeless  tobacco  users  were 
defined  as  those  reporting  use  3  or  more  times  during  the 
past  year.  Alcohol-related  problems  were  defined  by  endors¬ 
ing  2  or  more  items  on  the  validated  alcohol  questionnaire 
embedded  in  the  survey,  which  asks  the  respondent  if  they 
have  ever  felt  the  need  to  cut  down  on  their  drinking, 
annoyed  by  others  who  criticized  their  drinking,  felt  guilty 
about  their  drinking,  or  needed  an  eye-opener  or  early 
morning  drink  (CAGE).16,17  Binge  drinking  was  defined 
as  those  who  reported  typically  drinking  5  or  more  drinks 
on  1  occasion.18  Performance  enhancer  use  was  defined  as 
reporting  ever  using  caffeine  or  Ephedra/Ma  Huang  to  improve 
physical  performance. 

Adverse  Past  Events 

The  number  of  adverse  childhood  experiences  was  based  on 
9  questions  derived  from  the  Adverse  Childhood  Experiences 
(ACE)  Study,19'20  which  adapted  questions  from  the  Child¬ 
hood  Trauma  Questionnaire,21  Conflict  Tactics  Scale,22  and 
sexual  abuse  questions  from  Wyatt.23  Respondents  were 
asked  about  incidents  of  physical  and  emotional  neglect 
or  abuse,  domestic  violence,  child  sex  abuse,  living  with 
someone  who  was  depressed  or  mentally  ill,  living  with 
someone  with  alcohol-related  problems,  and  whether  or  not 
their  parents  had  divorced.  Each  question  was  dichotomized 


with  “yes”  counting  for  1  point,  and  “no”  for  0  points.  Ques¬ 
tions  with  response  options  on  a  scale  (e.g.,  never,  rarely, 
sometimes,  often,  very  often)  were  dichotomized  depending 
on  the  nature  of  the  question  and  based  on  criteria  used 
by  Dube  et  al. 12,20 

The  frequency  of  angry  outbursts  was  determined  using 
the  question,  “Do  you  sometimes  get  mad  enough  to  hit,  kick, 
or  throw  things?”  with  response  options  of  “never,”  “about 
once  a  year,”  “about  once  a  month,”  “about  once  a  week,” 
and  “more  than  once  a  week.”  Individuals  responding  once  a 
week  or  more  were  classified  as  frequent,  whereas  all  others 
were  classified  as  less  frequent. 

Statistical  Analyses 

Descriptive  statistics  were  used  to  compare  demographic, 
behavioral,  and  health-related  characteristics  among  Marine 
recruits  over  time.  Trends  were  analyzed  for  all  characteris¬ 
tics;  of  note,  some  data  were  not  available  until  2002  or  2003 
when  the  survey  instrument  was  updated  to  include  addi¬ 
tional  questions.  The  Cochran-Armitage  trend  test24,25  was 
used  to  predict  significant  linear  trends  in  the  data  for  each 
binomial  characteristic  at  the  a  =  0.05  level  of  significance. 
For  continuous  measures,  the  F  statistic  was  calculated  for 
the  linear  and  quadratic  terms  of  the  variable,  and  assessed  at 
the  a  =  0.05  level  of  significance.  All  trend  graphs  were 
adjusted  for  age  because  of  the  fluctuations  in  recruit  age 
dependent  on  the  time  of  year  (e.g.,  surge  of  younger  recruits 
over  the  summer  after  high  school  graduation  vs.  older 
recruits  off-season).  Data  management  and  statistical  ana¬ 
lyses  were  performed  using  SAS  software  (Version  9.3,  SAS 
Institute,  Cary,  North  Carolina). 

RESULTS 

A  total  of  131,961  Marine  recruit  accessions  completed  the 
survey.  The  mean  age  of  the  study  population  was  19.8  years 
(SD  =  1.98),  with  68%  White  non-Hispanic,  21%  Hispanic, 
4%  Black  non-Hispanic,  and  7%  other.  Nearly  the  entire 
population  (97%)  had  received  a  high  school  diploma  or 
higher,  and  the  average  AFQT  score  (range  0-99)  was  62.0 
(SD  =  18.8).  The  majority  of  recruits  were  single  (94%).  The 
most  common  reason  for  joining  the  military  was  “to  serve 
my  country,”  followed  by  “other  reasons,”  and  “for  education 
and  new  job  skills.”  The  mean  BMI  of  recruits  was  24.1 
(SD  =  3.4)  kg/m2;  36%  were  overweight  (BMI  25.0-29.9 
kg/m2)  and  3%  were  obese  (BMI  >  30.0  kg/m2).  The  mean 
initial  run  speed  was  8.2  (SD  =  0.8)  mph,  and  67%  reported 
exercising  >3  times  per  week.  Of  the  recruits,  27%  were 
current  cigarette  smokers,  14%  used  smokeless  tobacco,  4% 
had  alcohol-related  problems,  and  13%  were  binge  drinkers. 
Caffeine  use  was  reported  by  8%,  although  Ephedra/ 
Ma  Huang  use  was  reported  by  approximately  1%  of  the 
population.  On  average,  recruits  reported  1  (mean  =  1.2; 
SD  =  1.4)  childhood  trauma,  with  61%  reporting  at  least 
1  event.  The  most  common  adverse  childhood  event  reported 
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TABLE  I.  Characteristics  of  New  Marine  Corps  Recruits 
Included  in  This  Study  (N  =  131 ,96 1 a) 


Descriptive  Characteristics  n  % 


Survey  Year 


2001-2004 

54,125 

41.0 

2005-2007 

50,057 

37.9 

2008-2010 

27,779 

21.1 

Demographic  and  Military-Related 

Age  in  Years  (Mean,  SD) 

19.8 

1.98 

Race/Ethnicity 

White  Non-Hispanic 

85,962 

68.4 

Black  Non-Hispanic 

5,022 

4.0 

Hispanic 

26,568 

21.1 

Other 

8,114 

6.5 

Highest  Education  Achieved 

No  High  School  Diploma 

3,956 

3.0 

High  School  Diploma  or  Higher 

126,810 

97.0 

AFQT  Score  (Mean,  SD) 

62.0 

18.8 

Marital  Status 

Single 

111,241 

94.2 

Married 

4,040 

3.4 

Otherb 

2,800 

2.4 

Reason(s)  for  Joining  the  Military0 

To  Serve  My  Country 

58,922 

44.9 

Other  Reasons 

40,382 

30.7 

For  Education  and  New  Job  Skills 

13,608 

10.4 

For  Travel  or  Adventure 

5,334 

4.1 

For  a  Job  to  Earn  Money 

5,039 

3.8 

20- Year  Career  in  Military 

4,554 

3.5 

Family  Member  was  in  the  Military 

2,230 

1.7 

To  Leave  Problems  at  Home 

1,295 

1.0 

Weight  and  Physical  Activity 

BMId  in  kg/m2  (Mean,  SD) 

24.1 

3.4 

BMI  Category0 

Underweight  (<  1 8.5) 

3,360 

3.3 

Normal  (18.5-24.9) 

58,566 

57.5 

Overweight  (25.0-29.9) 

36,755 

36.1 

Obese  (>30.0) 

3,147 

3.1 

Frequency  of  Physical  Activity' 

Never 

5,717 

5.0 

Once  Per  Week  or  Less 

13,838 

12.1 

Twice  Per  Week 

18,347 

16.0 

Three  Times  Per  Week 

26,620 

23.2 

Four  or  More  Times  Per  Week 

50,280 

43.8 

Initial  Run  Speed  in  mphg  (Mean,  SD) 

8.2 

0.8 

Health  Behaviors 

Cigarette  Smoking  Habits'1 

Not  a  Current  Smoker 

94,185 

72.9 

Current  Smoker 

34,945 

27.1 

Smokeless  Tobacco  Use1 

Never  Used  Dip/Chew/Snuff 

90,972 

86.4 

Used  Dip/Chew/Snuff 

14,355 

13.6 

Alcohol-Related  Problems  (Defined  by  CAGEJ) 

No 

121,892 

95.7 

Yes 

5,444 

4.3 

Number  of  Alcoholic  Drinks  Consumed 
on  a  Typical  Day  When  Drinking 

None 

51,700 

42.0 

1  or  2 

90,443 

31.5 

3  or  4 

16,315 

13.3 

5  or  6 

8,207 

6.7 

7-9 

4,819 

3.9 

10  or  More 

3,303 

2.7 

( continued ) 


TABLE  I.  Continued 


Descriptive  Characteristics 

n 

% 

Ever  Used  the  Following  to  Improve 

Physical  Performance 

Caffeine  (Yes) 

8,071 

8.0 

Steroids,  Androgens,  or  Testosterone 

782 

0.6 

Boosters  (Yes) 

Ephedra/Ma  Huang  (Yes) 

1,097 

1.1 

Adverse  Past  Events 

Number  of  ACEk  (Mean,  SD) 

1.2 

1.4 

Type  of  Adverse  Childhood  Experience 

Parents  Got  Divorced 

40,823 

43.3 

Physical  Neglect 

17,712 

17.3 

Emotional  Neglect 

16,195 

15.9 

Emotional  Abuse 

13,692 

13.4 

Lived  With  Someone  Who  was  a  Problem 

11,215 

11.0 

Drinker  or  Alcoholic 

Domestic  Violence 

8,375 

8.2 

Lived  With  Someone  Who  was  Mentally  Ill 

7,316 

7.2 

Physical  Abuse 

3,259 

3.2 

Child  Sexual  Abuse 

1,718 

1.7 

Frequency  of  Angry  Outbursts' 

Never 

68,274 

55.3 

About  Once  a  Year 

31,970 

25.9 

About  Once  a  Month 

15,735 

12.8 

About  Once  a  Week 

5,246 

4.3 

More  Than  Once  a  Week 

2,184 

1.8 

ACE,  adverse  childhood  experiences;  AFQT,  Armed  Forces  Qualification 
Test;  BMI,  body  mass  index;  mph,  miles  per  hour;  SD,  standard  deviation. 
aNumbers  ( n )  may  not  add  up  to  131,961  because  of  missing  self-reported 
data  for  individual  items.  bOther  response  options  included  living  together, 
separated,  divorced,  or  widowed.  cParticipants  were  instructed  to  mark  all 
that  apply;  therefore,  all  categories  are  not  mutually  exclusive.  Calculated 
based  on  self-reported  height  and  weight.  eAs  defined  by  the  Centers  for 
Disease  Control  and  Prevention  standards.  'Physical  activity  was  defined  as 
participation  in  a  physical  sport  or  activity  (e.g.,  basketball,  biking,  or  fast 
dancing)  that  made  the  participant  sweat  and  breathe  hard  for  at  least 
20  minutes.  Calculated  based  on  the  Initial  Speed  Test.  Current  cigarette 
smokers  were  defined  as  those  who  endorsed  smoking  100  cigarettes 
(5  packs)  or  more  in  their  lifetime,  and  also  reported  smoking  “some  days” 
or  “every  day”  in  the  year  before  entering  the  military.  ‘Smokeless  tobacco 
users  were  defined  as  those  who  reported  using  smokeless  tobacco  3  or  more 
times  in  the  past  year.  Respondents  were  classified  as  having  alcohol-related 
problems  if  they  positively  endorsed  2  or  more  items  on  the  CAGE  question¬ 
naire  embedded  in  the  RAP  survey.  kQuestions  asked  about  incidents  of 
physical  and  emotional  neglect,  physical  and  emotional  abuse,  domestic 
violence,  child  sexual  abuse,  living  with  someone  who  was  mentally  ill, 
living  with  someone  with  alcohol-related  problems,  and  whether  or  not  the 
respondent’s  parents  had  ever  divorced.  'Defined  by  the  question,  “Do  you 
sometimes  get  mad  enough  to  hit,  kick,  or  throw  things?” 


was  divorce  of  their  parents  (43%),  followed  by  physical 
neglect  (17%),  emotional  neglect  (16%),  and  emotional 
abuse  (13%).  Angry  outbursts  occurred  frequently  among 
6%  (Table  I). 

All  trends  were  statistically  significant  at  the  p  <  0.05 
level.  The  mean  age  at  entry  to  recruit  training  slightly 
increased  over  time  with  a  peak  at  20.0  years  in  2008.  The 
majority  (96-97%)  of  recruits  had  a  high  school  diploma 
or  higher  during  2001  to  2008,  with  an  increase  to  over  99% 
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Mean  Age 

N  =  131,961 


Year 


Mean  BMI 

N  =  101,828 


- - 

...* . *  1 . 1 

— ■ . 

ss 

£ 

Mean  overall  =  24. 1  kg/m2 

I24-5 


2006  2007 

Year 


2010 


High  School  Diploma  or  Higher 


Year 


Mean  AFQT  Score 

N  =  124,519 


Year 


FIGURE  1.  Trends  in  age,  education,  and  AFQT  scores  among  U.S. 
Marine  Corps  recruits.  Point  estimates  (squares)  and  95%  confidence  inter¬ 
vals  (error  bars)  by  year.  Linear  trend  lines  pictured,  AFQT,  Armed  Forces 
Qualification  Test. 


Frequent  Exercise  >  3  Times/Week 

N  =  114,719 


Year 


Mean  Initial  Run  Speed 

N  =  118,604 


Year 

FIGURE  2.  Trends  in  BMI,  physical  activity  level,  and  initial  run  speed 
among  U.S.  Marine  Corps  recruits.  Point  estimates  (squares)  and  95%  confi¬ 
dence  intervals  (error  bars)  by  year.  Linear  trend  lines  pictured,  BMI,  body 
mass  index. 


in  2010.  The  AFQT  scores  increased  slightly  in  the  first  few 
years,  stabilized,  decreased  in  2007  and  gradually  recovered, 
and  peaked  in  2010;  but  the  average  score  per  year  never 
changed  more  than  3  points  (Figure  1). 

The  mean  BMI  of  recruits  gradually  increased  from  2003 
to  2008,  and  then  decreased  in  2009  to  2010.  Examining 
BMI  categorically  showed  that  those  in  the  overweight  or 
obese  category  increased  until  2008,  and  then  decreased  in 
2009  to  2010  to  35%  overweight  and  <1%  obese  (data  not 
shown).  The  frequency  of  exercise  simultaneously  increased 
in  2009  to  2010.  Initial  run  speed  showed  an  overall  nega¬ 
tive  slope  with  the  slowest  mean  running  speed  occurring 
in  2008,  but  showed  improvement  during  the  last  2  years 
of  the  study  (Figure  2). 

From  2001  to  2010,  the  most  commonly  endorsed  reason 
for  joining  the  military  remained  “to  serve  my  country.”  The 
percent  who  selected  this  response  increased  significantly  from 
36%  in  2001  to  48%  in  2007,  then  declined  from  2008  to  2010, 
but  maintained  a  positive  slope  over  time.  Other  highly 
endorsed  options  were  “for  education  and  new  jobs  skills” 
and  “other  reasons,”  although  the  least  endorsed  option  consis¬ 
tently  remained  “to  leave  problems  at  home.”  Other  response 
options  included  “for  travel  or  adventure,”  “for  a  job  to  earn 


money,”  “family  member  was  in  the  military,”  and  for  a 
“20-year  career  in  (the)  military”  (Figure  3). 

Trends  in  behavioral  characteristics  are  shown  in  Figures  4 
and  5.  Cigarette  smoking  decreased  in  early  years,  began 
to  increase  from  2005  to  2009,  and  then  dipped  down  to  22% 
in  2010.  Smokeless  tobacco  use  increased  from  1 1%  in  2002 


Reasons  for  Joining  the  Military 

N  =  131,961 

■  Serve  my  country  ■  Other  reasons  Education/skills 


Year 

Other  response  options  endorsed:  for  travel  or  adventure,  for  a  job  to  earn  money,  to  leave 
problems  at  home,  family  member(s)  in  the  military,  for  a  20-year  career  in  the  military. 


FIGURE  3.  Top  three  reasons  for  joining  the  military  among  U.S.  Marine 
Corps  recruits. 
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Current  Cigarette  Smoking 
N  =  129,130 


Year 


Alcohol-Related  Problems 

N  =  127,336 


Year 


Smokeless  Tobacco  Use 
N  =  105,250 


Year 


Binge  Drinking 
N  =  123,087 


Year 


FIGURE  4.  Trends  in  cigarette  smoking,  smokeless  tobacco  use.  and  alcohol  use  among  U.S.  Marine  Corps  recruits.  Point  estimates  (squares)  and  95% 
confidence  intervals  (error  bars)  by  year.  Linear  trend  lines  are  pictured. 


to  19%  in  2010,  nearly  approaching  cigarette  smoking  in  2010. 
Alcohol-related  problems  and  binge  drinking  fluctuated  very 
little.  An  upward  trend  in  caffeine  use  was  seen  from  2003 
(6%)  to  2010  (14%),  although  Ephedra/Ma  Huang  use  dimin¬ 
ished  from  2003  (3%)  to  2010  (<1%)  (Figure  5). 

History  of  adverse  childhood  events  was  also  examined 
among  recruits.  The  mean  number  of  ACE  remained  stable 


Caffeine  Use 

N  =  100,206 


Year 


Ephedra/Ma  Huang  Use 

N  =  100,381 


Year 

FIGURE  5.  Trends  in  caffeine  use  and  Ephedra/Ma  Huang  use  among 
U.S.  Marine  Corps  recruits.  Point  estimates  (squares)  and  95%  confidence 
intervals  (error  bars)  by  year.  Linear  trend  lines  are  pictured. 


over  time  at  around  1.  The  percent  of  recruits  in  each  cate¬ 
gory  (reporting  no  events,  one  event,  and  so  on)  each  year  did 
not  fluctuate  by  more  than  3%  over  the  time  period.  When 
divorce  was  excluded,  the  mean  number  of  ACE  remained 
less  than  1  throughout  2003  to  2010  (data  not  shown).  Marine 
recruits  with  frequent  angry  outbursts  slightly  decreased  from 
2001  to  2007,  and  then  increased  from  2008  to  2010  peaking 
at  1 1%  in  2009  (Figure  6). 

DISCUSSION 

This  study  provides  novel  data  on  preservice  demographic, 
behavioral,  and  health  trends  of  over  130,000  young  men 
joining  the  U.S.  Marine  Corps.  Our  data  showed  mostly  mod¬ 
est  changes  in  entry  characteristics  of  Marine  recruits  over 
the  last  decade.  Worsening  trends  from  2001  to  2007  and 
then  gradual  improvement  from  2008  to  2010  were  found 
for  some  characteristics,  although  a  few  other  characteristics 
indicated  worsening  or  improving  trends  over  the  entire 
period  of  assessment.  Some  unfavorable  trends  that  were 
observed  in  the  earlier  years  subsequently  reversed  in  2008 
to  2010;  such  trends  included  an  increase  in  BMI  with  a 
concurrent  decrease  in  run  speed  and  exercise  frequency. 
The  most  concerning  trends  were  an  increase  in  the  number 
of  angry  outbursts  and  increases  in  smokeless  tobacco  use 
and  caffeine  use  over  the  decade.  Favorable  trends  over  the 
study  period  included  a  recent  increase  in  physical  fitness. 
Identifying  changes  in  preservice  characteristics  and  sub¬ 
groups  that  are  at  potentially  higher  risk  for  early  attrition  or 
other  adverse  health  events  is  critical  in  guiding  early  service 
trainings  and  educational  programs. 


66 


MILITARY  MEDICINE,  Vol.  179,  January  2014 


Changes  Among  Marine  Recruits  From  2001-2010 


Mean  Number  of  Adverse  Childhood  Experiences 

N  =  89,526 


Mean  overall  =  1.2  experiences  1 

f  - 

J 

\ . * . I"" . 1 . "  1 

I 

r 

2006  2007 

Year 


Angry  Outbursts  (Occurring  Once  Weekly  or  More) 

N  =  123,409 


Year 


FIGURE  6.  Trends  in  ACE  and  frequency  of  angry  outbursts  among 
U.S.  Marine  Corps  recruits.  Point  estimates  (squares)  and  95%  confidence 
intervals  (error  bars)  by  year.  Linear  trend  lines  pictured,  ACE,  adverse 
childhood  experiences. 


Although  we  detected  a  trend  of  increasing  age  from  2001 
to  2010,  the  mean  age  only  fluctuated  from  19.6  to  20.0  years 
with  the  highest  in  2008.  This  slight  increase  in  age  among 
the  MCRD  recruits  in  2008  may  have  been  associated  with  a 
push  from  Congress  that  same  year  to  increase  total  active 
duty  strength  from  182,000  to  202,000  to  support  the  ongoing 
combat  operations  in  Iraq  and  Afghanistan.  To  achieve  this 
increase  in  personnel,  the  Marine  Corps  decided  to  “mature” 
the  force  by  increasing  re-enlistments  and  opening  more 
opportunities  for  prior  service  recruiting.  As  such,  a  Delayed 
Entry  Program  (DEP)  was  instituted  as  the  recruit  training 
pipeline  backed  up.  Most  recruits  were  in  DEP  for  6  months 
or  longer  before  arriving  at  the  MCRD  for  training;  thus, 
likely  resulting  in  an  age  shift  compared  to  years  prior  when 
most  recruits  were  sent  directly  to  training  within  the  same 
month  that  they  were  recruited.8'26 

Overall,  alcohol-related  rates  were  low  in  our  study  pop¬ 
ulation.  This  finding  was  most  likely  because  of  evaluating 
recruits  before  military  service,  most  of  whom  were  under 
the  legal  drinking  age  of  21.  Our  study  is  important  as  it 
shows  that  alcohol-related  behaviors  did  not  exist  at  an  ele¬ 
vated  rate  in  this  young  male  population  before  military 
service.  Because  studies  have  shown  that  younger  service 
members  who  deploy  and  experience  combat  are  at  increased 
risk  of  new-onset  heavy  weekly  drinking,  binge  drinking,  and 
alcohol-related  problems,27  in-service  interventions  targeting 


young  Marines  could  be  beneficial  in  preventing  future 
increases  in  these  behaviors. 

Caffeine  use  to  enhance  physical  performance  more  than 
doubled  over  the  years,  although  Ephedra/Ma  Huang  use 
nearly  ceased  after  the  ban  of  these  supplements.28,29  Energy 
drinks,  supplements,  and  caffeinated  gum  are  increasingly 
used  to  improve  physical  performance  among  young  persons 
as  highlighted  by  the  high  and  rising  rates  of  use  among 
military  recruits  in  this  study.  In  addition,  military  personnel 
during  active  duty  service  may  use  caffeine  to  improve  focus 
and  alertness;  in  fact,  45%  of  deployed  service  members 
reported  drinking  at  least  one  energy  drink  daily.30  Caffeine 
may  also  be  frequently  used  among  military  members  during 
periods  of  required  sustained  wakefulness  such  as  long-range 
flying  missions,  guard  duty,  combat,  and  other  deployment- 
related  activities.  Research  on  the  possible  benefits  as  well  as 
health  risks31  of  caffeine  use  among  military  personnel  is 
important  given  the  rising  rates  of  its  use. 

Cigarette  smoking  fluctuated  over  time  among  newly 
enlisting  Marines.  A  decreasing  trend  has  been  seen  in  the 
U.S.  military  as  a  whole,32  the  U.K.  Armed  Forces,33  and  in 
the  general  U.S.  population.34,35  However,  smoking  is  still 
prevalent  in  the  military36-39,40  and  has  been  linked  to  poor 
training  performance  and  early  discharge  41,42  Thus,  smoking 
cessation  and  prevention  programs  are  essential  to  continue 
this  trend  and  to  prevent  future  initiation  and  recidivism. 
Interestingly,  an  increasing  trend  in  smokeless  tobacco  use 
was  observed  in  this  population.  This  observation  contradicts 
data  in  the  general  population43'44  and  reiterates  the  ongoing 
tobacco  problem  in  the  military,38  suggesting  that  more  men 
enlisting  are  already  using  smokeless  tobacco  products.  Earlier 
interventions  and  continued  surveillance  of  this  unhealthy 
preservice  trend  are  warranted.  Because  recruit  training  is 
tobacco-free,  this  may  be  the  ideal  time  to  strengthen  strategies 
for  sustaining  abstinence. 

A  slight  increase  in  ACE  occurred  over  time  with  the  most 
highly  endorsed  event  being  that  their  parents  had  divorced, 
which  is  consistent  with  the  national  divorce  rate  45  Premilitary 
trauma  has  been  shown  to  significantly  increase  risk  for  early 
attrition  among  Marines46  and  postdeployment  mental  health 
issues,  such  as  post-traumatic  stress  disorder.12  Although  this 
trend  was  of  a  small  magnitude  and  was  only  detected  because 
of  the  large  sample  size,  it  is  important  to  continue  monitoring 
this  characteristic  in  new  accessions  over  time. 

An  upward  trend  in  BMI  was  observed  concurrent  with 
decreasing  run  speeds  during  2001  to  2008.  However,  during 
2009  to  2010,  these  trends  reversed,  and  there  was  also  a 
positive  trend  in  exercise  frequency.  In  the  U.S.  population, 
BMI  showed  a  significantly  increasing  linear  trend  from  1999 
to  2010  among  men,  but  no  significant  difference  when 
comparing  estimates  from  2009  to  2010  with  2003  to  2008, 
suggesting  a  slowing  or  leveling  off 47  These  data  suggest 
that  an  unhealthy  trend  existed,  but  then  interestingly  reversed 
when  the  pool  of  potential  recruits  increased  in  2008 
concurrent  with  the  economic  downturn  and  exponential 
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increase  in  the  U.S.  unemployment  rate.48  It  is  also  possible 
that  this  temporal  finding  was  a  result  of  the  DEP  that  was 
instituted  around  the  same  time,  which  provided  many 
recruits  extra  time  to  get  into  shape  before  beginning  train¬ 
ing  at  MCRD.  Maintaining  fitness  standards  before  and 
throughout  military  service,  as  well  as  educating  personnel 
on  maintaining  a  healthy  weight,  is  important  to  ensure  a  fit 
and  combat-ready  force. 

AFQT  scores  and  education  level  fluctuated  over  the 
decade;  however,  changes  were  of  small  magnitude  and 
likely  not  scientifically  meaningful.  A  review  of  the  literature 
has  suggested  that  recruits  without  a  high  school  diploma  are 
twice  as  likely  to  attrite  from  the  military  in  their  first  term  of 
service.2  Compared  to  the  other  service  branches,  the  Marine 
Corps  had  the  highest  percentage  of  recruits  scoring  in  the  low 
AFQT  category  IIIB  (i.e.,  the  bottom  half  of  test  takers  scoring 
from  31  to  50)  in  2004.8  However,  this  study  provides  reassur¬ 
ance  that  average  AFQT  scores  have  not  worsened  over  the 
last  decade. 

The  most  commonly  endorsed  reason  for  joining  the  mili¬ 
tary  was  “to  serve  my  country.”  It  is  not  surprising  that  this 
endorsement  increased  over  time  as  the  tempo  of  the  recent 
conflicts  gained  momentum.  Recruits  voluntarily  choosing  to 
join  the  Marine  Coips  during  a  time  of  war  likely  understood 
the  possibility  of  deploying  and  supporting  the  United  States. 
Many  recruits  (around  30%)  reported  joining  the  military  for 
“other  reasons”;  therefore  adding  additional  choices  and/or 
an  open-text  field  for  this  category  on  the  RAP  survey  may 
prove  beneficial  for  future  research.  Those  who  joined  to  earn 
an  education  and  new  job  skills  significantly  decreased  over 
time,  suggesting  that  these  opportunities  may  need  to  be  more 
strongly  emphasized  in  recruitment  strategies  to  gain  more 
appeal  from  future  recruits. 

This  study  has  several  limitations  that  must  be  consid¬ 
ered.  First,  all  data  taken  from  the  RAP  surveys  were  self- 
reported,  which  may  have  resulted  in  some  biased  results 
(e.g.,  recall  bias,  volunteer  bias)  and  the  under-reporting  of 
some  negative  behaviors.  Second,  this  study  did  not  include 
female  Marines  or  Marines  who  entered  initial  training  at 
Parris  Island;  that  said,  we  believe  the  RAP  participants  to 
be  well-representative  of  male  Marine  recruits.  BMI  find¬ 
ings  should  be  interpreted  with  caution  and  considered 
in  the  context  of  this  young  Marine  population  because  it 
is  not  a  direct  measure  of  body  fat  and  may  be  affected 
by  increased  muscle  mass,  which  is  common  among 
Marines.49  However,  the  BMI  trends  were  concordant  with 
the  trends  in  exercise  frequency  and  run  speed  in  this 
study.  In  addition,  there  were  many  factors  that  were  not 
measured  by  the  RAP  survey,  such  as  illicit  drug  use,  prior 
injuries  and  concussions,  mental  health  problems,  and  other 
health  outcomes  and  behaviors.  Future  RAP  surveys  will 
include  many  of  these  important  factors. 

Despite  these  limitations,  this  study  has  important 
strengths.  First,  this  study  provided  a  unique  opportunity  to 
investigate  various  characteristics  of  new  Marine  Corps 


recruits  over  time  before  beginning  military  service.  Second, 
the  large  sample  size  allowed  for  sufficient  power  to  detect 
subtle  trends  over  time.  Also,  the  use  of  confidential  surveys 
eliciting  self-reported  behaviors  or  adverse  events,  though 
subject  to  recall  bias,  may  have  allowed  for  greater  capture 
of  some  past  adverse  experiences,  health-related  symptoms, 
behaviors,  and  other  characteristics,  which  may  not  otherwise 
be  reported  in  the  military  or  medical  records. 

In  summary,  preservice  demographic,  behavioral,  and 
health  data  are  critical  in  determining  the  role  of  subsequent 
military  service  experiences  on  long-term  health  outcomes. 
Many  significant  trends  over  time  were  observed  in  this 
population  of  male  Marine  recruits;  however,  most  were 
small  in  magnitude  and  emerged  because  of  the  large  sample 
size,  and  may  only  become  issues  if  they  continue  long¬ 
term.  Some  trends  observed  may  have  resulted  from  general 
population  trends,  the  weakening  economy,  or  the  height¬ 
ened  tempo  of  the  war.  Although  some  concerning  trends 
existed  during  the  recent  conflicts,  many  showed  signs  of 
improvement  in  more  recent  years.  Ongoing  assessment  of 
preservice  characteristics  of  new  military  accessions  is 
important  in  guiding  recruitment  efforts  and  screening 
requirements,  and  may  help  facilitate  the  development  of 
early  service  interventions  and  educational  programs  to 
reduce  future  adverse  military  outcomes. 

ACKNOWLEDGMENTS 

We  thank  Dennis  Hernando,  Lauren  Bauer,  and  Kartavya  Vyas  from  the 
Deployment  Health  Research  Department,  Naval  Health  Research  Center, 
San  Diego,  California:  and  Michelle  LeWark,  also  from  the  Naval  Health 
Research  Center.  We  also  thank  the  professionals  from  the  U.S.  Army  Med¬ 
ical  Research  and  Materiel  Command,  especially  those  from  the  Military 
Operational  Medicine  Research  Program,  Fort  Detrick,  Maryland,  and  the 
U.S.  Marines  at  Marine  Corps  Recruit  Depot,  San  Diego,  California.  This 
study  (report  13-13)  was  supported  by  the  Department  of  Defense  under 
work  unit  60002. 

REFERENCES 

1.  Reis  JP,  Trone  DW.  Macera  CA,  Rauh  MJ:  Factors  associated  with 
discharge  during  marine  corps  basic  training.  Mil  Med  2007;  172(9): 
936-41. 

2.  Knapik  JJ,  Jones  BH,  Hauret  K,  Darakjy  S,  Piskator  E:  A  Review  of  the 
Literature  on  Attrition  from  the  Military  Services:  Risk  Factors  for 
Attrition  and  Strategies  to  Reduce  Attrition.  Aberdeen  Proving  Ground 
MD:  U.S.  Army  Center  for  Health  Promotion  and  Preventive  Medicine. 
Report  No.  12-HF-01Q9A-04,  2004.  Available  at  http://oai.dtic.mil/ 
oai/oai?verb=getRecord&metadataPrefix=html&identifier=ADA427744; 
accessed  October  8,  2012. 

3.  Klein  S,  Hawes-Dawson  J,  Martin  T:  Why  Recruits  Separate  Early. 
Report  No.  R-3980-FMP.  Santa  Monica,  CA,  RAND  Corporation, 
1991.  Available  at  http://www.rand.org/content/dam/rand/pubs/reports/ 
2009/R3980.pdf;  accessed  April  25,  2013. 

4.  Quester  AO:  Marine  corps  recruits:  a  historical  look  at  accessions  and 
bootcamp  performance.  Marine  Corps  Manpower  Team,  Resource  Anal¬ 
ysis  Division,  CNA  Analysis  &  Solutions,  September  2010.  Available  at 
http:  //w ww.cna.org/research/2010/marine-corps-recruits-historical-look- 
accessions;  accessed  April  20,  2013. 


68 


MILITARY  MEDICINE,  Vol.  179,  January  2014 


Changes  Among  Marine  Recruits  From  2001-2010 


5.  Tyson  AS:  Youths  in  rural  U.S.  are  drawn  to  military.  The  Washington 
Post.  November  4,  2005.  Available  at  http://www.washingtonpost.com/ 
wp-dyn/content/article/2005/1 1/03/AR2005 1 10302528.html;  accessed 
March  22,  2013. 

6.  Me  Michael  WH:  Most  U.S.  youths  unfit  to  serve,  data  show.  ArmyTimes. 
November  3,  2009.  Available  at  http://www.armytimes.com/news/2009/ 
1  l/military_unfityouths_recruiting_110309w/;  accessed  January  20,  2013. 

7.  Hsia  T:  Is  the  military  getting  soft?  The  New  York  Times.  January  13, 
2010.  Available  at  http://atwar.blogs.nytimes.com/2010/01/13/is-the- 
military-getting-soft/;  accessed  March  25,  2013. 

8.  Davis  BR:  Reevaluating  the  marine  corps  recruiting  standards. 
Quantico,  VA,  United  States  Marine  Corps,  Command  Staff  College 
Marine  Corps  University,  Marine  Corps  Combat  Development  Com¬ 
mand,  February  20,  2009.  Available  at  http://www.dtic.mil/dtic/tr/ 
fulltext/u2/a509884.pdf:  accessed  January  28,  2013. 

9.  Contingency  Tracking  System  Deployment  File,  updated  with  data  as  of 
April  30,  2012.  Owned  and  maintained  by  Defense  Manpower  Data 
Center,  Seaside,  CA. 

10.  Kurtz  A:  Getting  into  the  military  is  getting  tougher.  CNNMoney.  2013. 
Available  at  http://money.cnn.com/2013/05/15/news/economy/military- 
recruiting/index.html?hpt=hp  t3;  accessed  May  23,  2013. 

11.  Larson  GE,  Booth-Kewley  S,  Highfill-McRoy  RM,  Young  SYN:  Pro¬ 
spective  analysis  of  psychiatric  risk  factors  in  Marines  sent  to  war.  Mil 
Med  2009;  174(7):  737-44. 

12.  LeardMann  CA,  Smith  B,  Ryan  MA:  Do  adverse  childhood  experiences 
increase  the  risk  of  postdeployment  posttraumatic  stress  disorder  in  US 
Marines?  BMC  Public  Health  2010;  10:  437. 

13.  Booth-Kewley  S,  Highfill-McRoy  RM,  Larson  GE,  Garland  CF: 
Psychosocial  predictors  of  military  misconduct.  J  Nerv  Ment  Dis  2010; 
198(2);  91-8. 

14.  Young  SYN,  Hansen  CJ,  Gibson  RL,  Ryan  MA:  Risky  alcohol  use, 
age  at  onset  of  drinking,  and  adverse  childhood  experiences  in  young 
men  entering  the  US  Marine  Corps.  Arch  Pediatr  Adolesc  Med  2006; 
160(12):  1207-14. 

15.  Kane  T:  Who  are  the  recruits?  The  demographic  characteristics  of 
U.S.  military  enlistment,  2003-2005.  The  Heritage  Foundation,  2006. 
Available  at  http://www.heritage.Org/research/reports/2006/l 0/who-are- 
the-recruits-the-demographic-characteristics-of-us-military-enlistment- 
2003-2005;  accessed  March  14,  2013. 

16.  Dhalla  S,  Kopec  JA:  The  CAGE  questionnaire  for  alcohol  misuse:  a 
review  of  reliability  and  validity  studies.  Clin  Invest  Med  2007;  30(1): 
33-41. 

17.  Ewing  JA:  Detecting  alcoholism.  The  CAGE  questionnaire.  JAMA 
1984;  252(14):  1905-7. 

18.  Naimi  TS,  Brewer  RD,  Mokdad  A,  Denny  C,  Serdula  MK,  Marks  JS: 
Binge  drinking  among  US  adults.  JAMA  2003;  289(1):  70-5. 

19.  Felitti  VJ,  Anda  RF,  Nordenberg  D,  et  al:  Relationship  of  childhood 
abuse  and  household  dysfunction  to  many  of  the  leading  causes  of  death 
in  adults.  The  Adverse  Childhood  Experiences  (ACE)  study.  Am  J  Prev 
Med  1998;  14(4):  245-58. 

20.  Dube  SR,  Anda  RF,  Felitti  VJ,  Chapman  DP,  Williamson  DF,  Giles 
WH:  Childhood  abuse,  household  dysfunction,  and  the  risk  of  attempted 
suicide  throughout  the  life  span:  findings  from  the  Adverse  Childhood 
Experiences  study.  JAMA  2001;  286(24):  3089-96. 

21 .  Bernstein  DP,  Fink  L,  Handelsman  L,  et  al:  Initial  reliability  and  validity 
of  a  new  retrospective  measure  of  child-abuse  and  neglect.  Am  J  Psy¬ 
chiatry  1994;  151(8):  1132-6. 

22.  Straus  M,  Gelles  RJ:  Physical  Violence  in  American  Families:  Risk 
Factors  and  Adaptations  to  Violence  in  8,145  Families.  New  Brunswick, 
NJ,  Transaction  Press,  1990. 

23.  Wyatt  GE:  The  sexual  abuse  of  Afro-American  and  white-American 
women  in  childhood.  Child  Abuse  Negl  1985;  9(4):  507-19. 

24.  Lachin  JM:  Power  and  sample  size  evaluation  for  the  Cochran- 
Mantel-Haenszel  mean  score  (Wilcoxon  rank  sum)  test  and  the  Cochran- 
Armitage  test  for  trend.  Stat  Med  2011;  30(25):  3057-66. 


25.  Buonaccorsi  JP,  Laake  P,  Veierod  MB:  On  the  power  of  the  Cochran- 
Armitage  test  for  trend  in  the  presence  of  misclassification.  Stat  Methods 
Med  Res  2011. 

26.  Department  of  the  Navy:  Fiscal  Year  (FY)  2008/2009  Budget  Estimates, 
Justification  of  Estimates  February  2007.  Available  at:  http://www 
.docstoc.com/docs/5498486/DEPARTMENT-OF-THE-NA  VY-FISCAL- 
YEAR-FY-BUDGET-ESTIMATES — PDF;  accessed  November  6,  2013. 

27.  Jacobson  IG,  Ryan  MA,  Hooper  TI,  et  al:  Alcohol  use  and  alcohol- 
related  problems  before  and  after  military  combat  deployment.  JAMA 
2008;  300(6):  663-75. 

28.  Hanson  D:  Ephedra  ban  is  effective  immediately.  Chem  Eng  News 
2004;  82(16):  29. 

29.  Ling  AM:  FDA  to  ban  sales  of  dietary  supplements  containing  ephedra. 
J  Law  Med  Ethics  2004;  32(1):  184-6. 

30.  Centers  for  Disease  Control  and  Prevention.  Energy  drink  consumption 
and  its  association  with  sleep  problems  among  U.S.  service  members  on 
a  combat  deployment — Afghanistan,  2010.  MMWR  Morb  Mortal  Wkly 
Rep  2012;  61(44):  895-8. 

31.  Rath  M:  Energy  drinks:  what  is  all  the  hype?  The  dangers  of  energy 
drink  consumption.  J  Am  Acad  Nurse  Pract  2012;  24(2):  70-6. 

32.  Bray  RM,  Pemberton  MR,  Hourani  LL,  et  al:  2008  Department  of 
Defense  Survey  of  Health  Related  Behaviors  Among  Active  Duty  Mili¬ 
tary  Personnel.  Research  Triangle  Park,  NC,  2009. 

33.  Fear  NT,  Horn  O,  Hull  L,  et  al:  Smoking  among  males  in  the  UK  Armed 
Forces:  changes  over  a  seven  year  period.  Prev  Med  2010;  50(5-6): 
282-4. 

34.  King  B.  Dube  S,  Kaufmann  R,  Shaw  L,  Pechacek  T:  Vital  signs:  current 
cigarette  smoking  among  adults  aged  >18  years — United  States,  2005- 
2010  (Reprinted  from  MMWR  2011;  60:  1207-12).  JAMA  2011;  306(17): 
1857-60.  Available  at  http://www.cdc.gov/mmwr/preview/mmwrhtml/ 
mm6035a5.htm;  accessed  January  21,  2013. 

35.  Pierce  JP,  Messer  K,  White  MM,  Kealey  S,  Cowling  DW:  Forty  years 
of  faster  decline  in  cigarette  smoking  in  California  explains  current 
lower  lung  cancer  rates.  Cancer  Epidemiol  Biomarkers  Prev  2010;  19(11): 
2801-10. 

36.  Feigelman  W:  Cigarette  smoking  among  former  military  service  per¬ 
sonnel:  a  neglected  social  issue.  Prev  Med  1994;  23(2):  235-41. 

37.  Bergman  HE,  Hunt  YM,  Augustson  E:  Smokeless  tobacco  use  in  the 
United  States  military:  a  systematic  review.  Nicotine  Tob  Res  2012; 
14(5):  507-15. 

38.  Hermes  EDA,  Wells  TS,  Smith  B,  et  al:  Smokeless  tobacco  use  related 
to  military  deployment,  cigarettes  and  mental  health  symptoms  in  a 
large,  prospective  cohort  study  among  US  service  members.  Addiction 
2012;  107(5):  983-94. 

39.  Peterson  AL,  Severson  HH,  Andrews  JA,  et  al:  Smokeless  tobacco  use 
in  military  personnel.  Mil  Med  2007;  172(12);  1300-5. 

40.  Ebbert  JO,  Haddock  CK,  Vander  Weg  M,  Klesges  RC,  Poston  WSC, 
DeBon  M:  Predictors  of  smokeless  tobacco  initiation  in  a  young  adult 
military  cohort.  Am  J  Health  Behav  2006;  30(1):  103-12. 

41.  Hoad  NA,  Clay  DN:  Smoking  impairs  the  response  to  a  physical  train¬ 
ing  regime:  a  study  of  officer  cadets.  J  R  Army  Med  Corps  1992;  138: 
115-7. 

42.  Klesges  RC,  Haddock  CK,  Chang  CF,  Talcott  GW,  Lando  HA:  The 
association  of  smoking  and  the  cost  of  military  training.  Tob  Control 
2001;  10(1):  43-7. 

43.  Nelson  DE,  Mowery  P,  Tomar  S,  Marcus  S,  Giovino  G,  Zhao  L:  Trends 
in  smokeless  tobacco  use  among  adults  and  adolescents  in  the  United 
States.  Am  J  Public  Health  2006;  96(5):  897-905. 

44.  Mumford  EA,  T  Levy  D,  Gitchell  JG,  O  Blackman  K:  Smokeless  tobacco 
use  1992-2002:  trends  and  measurement  in  the  Current  Population  Survey- 
Tobacco  Use  Supplements.  Tob  Control  2006;  15(3):  166-71. 

45.  Centers  for  Disease  Control  and  Prevention,  National  Vital  Statistics 
System.  National  Marriage  and  Divorce  Rate  Trends,  2000-2011. 
National  Center  for  Health  Statistics,  2013.  Available  at  www.cdc.gov/ 
nchs/nvss/marriage_di vorce_tables.htm;  accessed  September  5,  2013. 


MILITARY  MEDICINE,  Vol.  179,  January  2014 


69 


Changes  Among  Marine  Recruits  From  2001-2010 


46.  Wolfe  J,  Turner  K,  Caulfield  M,  et  al:  Gender  and  trauma  as  predictors 
of  military  attrition:  a  study  of  Marine  Corps  recruits.  Mil  Med  2005; 
170(12):  1037-43. 

47.  Flegal  KM,  Carroll  MD,  Kit  BK,  Ogden  CL:  Prevalence  of  obesity 
and  trends  in  the  distribution  of  body  mass  index  among  US  adults, 
1999-2010.  JAMA  2012;  307(5):  491-7. 


48.  Bureau  of  Labor  Statistics.  Labor  force  statistics  from  the  Current  Population 
Survey:  Unemployment  Rate:  US  Department  of  Labor,  2013.  Available 
at  http://data.bls.gov/timeseriesA-NS  14000000;  accessed  April  25, 2013. 

49.  Romero-Corral  A,  Somers  VK,  Sierra- Johnson  J,  et  al:  Accuracy  of 
body  mass  index  in  diagnosing  obesity  in  the  adult  general  population. 
Int  J  Obes  2008;  32(6);  959-66. 


70 


MILITARY  MEDICINE,  Vol.  179,  January  2014 


Copyright  of  Military  Medicine  is  the  property  of  Association  of  Military  Surgeons  of  the 
United  States  and  its  content  may  not  be  copied  or  emailed  to  multiple  sites  or  posted  to  a 
listserv  without  the  copyright  holder's  express  written  permission.  However,  users  may  print, 
download,  or  email  articles  for  individual  use. 


REPORT  DOCUMENTATION  PAGE 


The  public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data 
sources,  gathering  and  maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other 
aspect  of  this  collection  of  information,  including  suggestions  for  reducing  the  burden,  to  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and 
Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington,  VA  22202-4302,  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall 
be  subject  to  any  penalty  for  failing  to  comply  with  a  collection  of  information  if  it  does  not  display  a  currently  valid  OMB  Control  number.  PLEASE  DO  NOT  RETURN  YOUR 
FORM  TO  THE  ABOVE  ADDRESS. 


2.  REPORT  TYPE 

Journal  Article 


1.  REPORT  DATE  (DD  MM  YY) 

Feb  2013 


4.  TITLE 

Trends  in  New  U.S.  Marine  Corps  Accessions  During  the  Recent  Conflicts  in  Iraq  and 
Afghanistan _ 


6.  AUTHORS 

Jaime  L.  Horton,  Christopher  J.  Phillips,  Martin  R.  White,  Cynthia  A.  LeardMann,  & 
Nancy  F.  Crum-Cianflone 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 

Commanding  Officer 
Naval  Health  Research  Center 
140  Sylvester  Rd 
San  Diego,  CA  92106-3521 


8.  SPONSORING/MONITORING  AGENCY  NAMES(S)  AND  ADDRESS(ES) 


Commanding  Officer 
Naval  Medical  Research  Center 
503  Robert  Grant  Ave 
Silver  Spring,  MD  20910-7500 


Chief,  Bureau  of  Medicine  and  Surgery 
7700  Arlington  Blvd 
Falls  Church,  VA  22042 


3.  DATES  COVERED  (from  -  to) 

Jul  2001  -  Oct  2010 


5a.  Contract  Number: 

5b.  Grant  Number: 

5c.  Program  Element  Number: 

5d.  Project  Number: 

5e.  Task  Number: 

5f.  Work  Unit  Number:  60002 
5g.  IRB  Protocol  Number:  2000.0003 


8.  PERFORMING  ORGANIZATION  REPORT 
NUMBER 

13-13 


10.  SPONSOR/MONITOR’S  ACRONYM(S) 

NMRC/BUMED 

11.  SPONSOR/MONITOR’S  REPORT 
NUMBER(s) 


12.  DISTRIBUTION/AVAILABILITY  STATEMENT 

Approved  for  public  release;  distribution  is  unlimited. 


13.  SUPPLEMENTARY  NOTES 

Military  Medicine,  2014, 179(1),  62-70 


14.  ABSTRACT 

The  objective  of  this  study  was  to  analyze  trends  in  preservice  characteristics  among  Marine  Corps  recruits  during  the  recent  operations 
in  Iraq  and  Afghanistan.  Recruits  completed  a  confidential  survey  during  their  first  week  of  training  at  the  Marine  Corps  Recruit  Depot  in 
San  Diego,  California.  Demographics,  behaviors,  and  health  information  were  analyzed  for  trends  from  2001  to  2010  using  the 
Cochran-Armitage  trend  test  and  F  statistic.  Data  from  131,961  male  recruits  with  a  mean  age  of  19.8  years  were  analyzed.  Overall, 
entry  characteristics  remained  stable  exhibiting  only  modest  changes  over  the  study  period.  Favorable  trends  included  recent  (2009- 
2010)  improvements  in  body  mass  index  and  physical  activity  levels.  Unfavorable  trends  included  increases  in  smokeless  tobacco  and 
caffeine  use,  and  angry  outbursts.  Although  many  recruit  characteristics  remained  similar  over  the  past  decade,  both  favorable  and 
unfavorable  trends  in  socio-behavioral  characteristics  were  noted.  The  ongoing  assessment  of  preservice  characteristics  is  important 
for  detecting  emerging  trends  over  time.  Findings  may  guide  leadership's  understanding  of  changes  to  help  develop  early-service 
trainings  promoting  a  healthier  force  and  potentially  reducing  future  adverse  outcomes. 


15.  SUBJECT  TERMS 

Recruits,  Marine  Corps,  trend  analysis,  Operation  Iraqi  Freedom/Operation  Enduring  Freedom,  pre-service 
characteristics 


18.  NUMBER  18a.  NAME  OF  RESPONSIBLE  PERSON 

OF  PAGES  Commanding  Officer 


16.  SECURITY  CLASSIFICATION  OF: 


a.  REPORT 


c.  THIS  PAGE 


17.  LIMITATION 
OF  ABSTRACT 

UNCL 


18b.  TELEPHONE  NUMBER  (INCLUDING  AREA  CODE) 

COMM/DSN:  (619)553-8429 


Standard  Form  298  (Rev.  8-98) 
Prescribed  by  ANSI  Std.  Z39-18 


